Inhibition of mitochondrial function in HL60 cells is associated with an increased apoptosis and expression of CD14.
The myelomonocytic cell line HL60 can be induced by a variety of chemical agents to differentiation to either neutrophils or monocytes. Examination of gene expression, by differential display, in cells induced to monocytes with 1alpha,25-dihydroxyvitamin D(3) or neutrophils with all-trans retinoic acid (ATRA) identified a number of clones with altered patterns of expression over the period of differentiation. One of these clones was the mitochondrial gene NADH dehydrogenase subunit 4 (ND4) which showed a differential pattern of expression between the neutrophil and monocyte lineages. The potential of mitochondrial inhibitors to induce differentiation was investigated by treating the HL60 cells with either the NADH dehydrogenase inhibitor, Rotenone, the complex III inhibitor, Antimycin A, or the highly specific mitochondrial ATP-synthase inhibitor, Oligomycin. Although functional assays of differentiation did not produce any positive results, all the inhibitors resulted in a dramatic increase in CD14 expression at day 1, with CD38 markers not observed until day 3. The increased expression of CD14 was accompanied by a decrease in viability and all CD14 positive cells were also positive for Annexin V, a marker of apoptosis. These results suggest that inhibition of the components of the mitochondrial pathways may lead to the marking of some cells, via CD14, for cell death, whilst allowing commitment to differentiation to occur in the surviving population.